Introduction: Colon cancer in liver transplant patients is an uncommon clinical situation. These patients are considered of high risk and are classically treated with an open approach. Currently, there are very few reports in the literature regarding laparoscopic colectomy in the case of solid-organ transplant patients and none concerning a straight laparoscopic colectomy in a liver transplant patient.
INTRODUCTION
Laparoscopic colorectal surgery has shown several benefits over the open approach. [1] [2] [3] [4] However, this approach has been questioned in patients with previous abdominal surgery due to increased risk of intraoperative complications and higher conversion rate. 5 There is very little evidence regarding laparoscopic colectomy in the case of solid-organ transplant patients. 6 Although solid-organ transplant patients tend to be considered high risk, they will most likely benefit from minimally invasive surgery. Therefore, in this scenario, we hypothesized that a laparoscopic approach could be safe and feasible. We herein report a case of laparoscopic left colectomy for colon cancer in a liver transplant recipient.
CASE REPORT
We present a 63-year-old female patient with a history of liver transplantation for hepatitis C virus-induced cirrhosis 3 years before referral. She presented with a 2-month history of intermittent bleeding per rectum and weight loss. Except for a bilateral subcostal incision with an upper midline extension and a McBurney incision, nothing unusual was observed during the general examination (Figure 1 ). Her body mass index was 21 kg/m 2 . Initial blood test confirmed anemia with a hemoglobin of 9.2 g/dL. Colonoscopy showed an ulcer-ated tumor of the sigmoid colon, approximately 20 cm from the anal verge. Biopsy of the lesion revealed a moderately differentiated adenocarcinoma. Serum carcinoembryonic antigen was 4.5 ng/mL (range ϭ 0.5 -4). Liver function tests were normal. A computed tomography scan of the abdomen ruled out liver metastases and her chest x-ray was normal.
Surgery was scheduled. The patient was placed in a modified lithotomy position using Allen stirrups under general anesthesia. Pneumoperitoneum was established through the open insertion of a 12-mm umbilical port to a pressure between 12 and 14 mm Hg. Abdominal exploration with a 30°laparoscope revealed multiple adhesions to the previous incision in the upper abdomen. The tumor was identified at the distal sigmoid colon. Three more trocars were sequentially placed under direct laparoscopic view. First, a 5-mm trocar was placed in the left lower quadrant for cold adhesiolysis using endoscopic scissors. Once extensive adhesions were taken down, a 12-mm trocar and a 5-mm trocar were placed in the right lower quadrant and right upper quadrant, respectively (Figure 2 ). Dissection began with the mobilization of the mesocolon from the right side (medial-to-lateral approach) identifying the left ureter. Subsequently, the intracorporeal division of the inferior mesenteric artery and vein was performed with a Ligasure V (Valleylab, Boulder, Colorado). The sigmoid and descending colon were mobilized laterally including the splenic flexure. The proximal rectum was divided at the rectosigmoid junction with a linear cutting stapler. The specimen was delivered through the left lower quadrant by enlarging the previous port incision using an Alexis wound protector (Applied Medical, Rancho Santa Margarita, California). After the specimen was resected and an anvil placed within the proximal colon, the pneumoperitoneum was re-established and a circular-stapled colorectal anastomosis was performed. Finally, a hydro-pneumatic test was carried out to rule out the presence of an anastomotic leak. Blood loss was 100 mL and the operative time was 210 minutes.
The patient had an uneventful recovery and was discharged on the third postoperative day after advancing to a full diet. Immunosuppression with cyclosporine was temporarily discontinued until oral intake was reestablished 48 hours after surgery. Thirty days postoperatively, no complications were reported. Histologic examination of the specimen (Figure 3 ) revealed a stage II disease with 13 negative lymph nodes (pT3, 
DISCUSSION
Laparoscopic colorectal surgery has become routine in treating colorectal diseases at high-volume surgical centers with experience in advanced laparoscopic surgical techniques. The COST (Clinical Outcomes of Surgical Therapy) trial 7 and other recent studies 8, 9 have shown that the oncological effectiveness of laparoscopic colon resections is comparable to that of the open technique. In addition, laparoscopic surgery has been used in more complex cases such as colorectal resections in patients with previous abdominal surgery, 10 obesity, 11, 12 and, more rarely, with solid-organ transplants. 6 Until recently, it was thought that the complexity of a laparoscopic procedure might increase in patients with a medical history of previous abdominal surgery. However, some investigators state that prior surgery does not adversely affect postoperative outcomes and should not be considered a contraindication for laparoscopic colorectal surgery. 10, 13 This is especially important in patients with intra-abdominal solid-organ transplants because they are high-risk patients and laparoscopic colorectal surgery is associated with lower morbidity and mortality. 1, 14 To date, there are only 2 reports of colorectal resections in patients with intra-abdominal solid-organ transplants using minimally invasive surgery and none regarding straight laparoscopic colectomy in liver transplant patients. Rivas et al 6 described laparoscopic-assisted colectomies for colon cancer in 3 kidney transplant recipients. These investigators mentioned that colon resections in these cases were simplified due to the contralateral location of the allografts. Furthermore, they observed that laparoscopic surgery avoided perioperative immunosuppression. Hochman and Pemberton 15 reported a successful hand-assisted laparoscopic total proctocolectomy and ileal pouch-anal anastomosis for chronic ulcerative colitis after a liver transplant. According to the investigators, hand-assisted laparoscopic surgery can reduce operative time while maintaining the benefits of conventional laparoscopy, and a previous transplant should not be considered a contraindication for laparoscopic approach.
Although adhesiolysis may have increased the operative time, it did not prevent adequate resection of the left colon following strict oncological criteria. Additionally, transplant patients who have very large previous incisions, benefit greatly from laparoscopic surgery due to the minimal damage to the abdominal wall. Therefore, laparoscopy may be a good alternative for the treatment of colon cancer in patients with a previous liver transplant.
CONCLUSIONS
To the best of our knowledge, the present case represents the first reported straight laparoscopic colectomy in a liver transplant recipient. Laparoscopic colectomy for colon cancer in previous liver transplant patients is feasible and may be safely performed in the hands of experienced colorectal surgeons. Due to the known benefits of laparoscopic surgery, this alternative appears to be worthwhile and should be considered in selected liver transplant patients.
